Figure 1: Molecular structure of the title complex with dispalcement ellipsoids draw at the 50% proability level. Abstract C 21 H11F4I 2 N 3 , monoclinic, C2/c (no. 15), a = 17.9705(8) Å, b = 6.5423(3) Å, c = 17.8916(8) Å, β = 98.634(4)°, Z = 4, V = 2079.65(16) Å 3 , Rgt(F) = 0.0313, wR ref (F 2 ) = 0.0784, T = 290 K.
CrysAlis PRO [1] , SHELX [2, 3] , Olex2 [4] The molecular structure is shown in the figure. Table 1 contains crystallographic data and Table 2 contains the list of the atoms including atomic coordinates and displacement parameters.
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Source of material
The 4,3:5,4-terpyridine was purchased from Jinan Heng Hua Technology Co. Ltd. (Shandong, China), and 1,4diiodotetrafluorobenzene from J&K Scientific Ltd. (Beijing, China). The 4,3:5,4-terpyridine (2.33 mg, 0.01 mmol) and the 1,4-diiodotetrafluorobenzene (4.02 mg, 0.01 mmol) were dissolved in approximately 15 mL of trichloromethane with stirring at room temperature. The undissolved materials were removed by filtration. The filtrate was set aside for crystallization by slow evaporation of the solvent at room temperature conditions. After about three days, clear light colourless crystals of title complex were obtained.
Experimental details
Carbon-bound H atoms were placed in calculated positions and were included in the refinement in the riding model approximation, with U iso (H) set to 1.2Ueq(C).
Comment
There has been considerable progress toward understanding the nature and application of the halogen bond [5] [6] [7] [8] [9] [10] . In the present study, we reported the crystal structure of the cocrystal formed between 4,3:5,4-terpyridine and 1,4diiodotetrafluorobenzene. The molecule 4,3:5,4-terpyridine has three electron-rich nitrogen atoms. Theoretically, it can form three halogen bonds with three different 1,4diiodotetrafluorobenzene molecules. However, many experimental and theoretical studies have shown that not all the halogen bond acceptors can form halogen bonds with the halogen bond donors. So this work should answer the very interesting question of how many halogen bonds one 4,3:5,4terpyridine molecule can form in the crystal.
All bond lengths and angles in the title crystal structure are in the normal ranges [10] . The 4,3:5,4-terpyridine molecules and 1,4-diiodotetrafluorobenzene molecules are linked by the halogen bonds with d(I1· · · N1) = 2.864 Å and ∠(C1-I1· · · N1) = 177.12°to form a 1D zigzag chain. Unexpectedly, the electron-rich N2 atom do not form any noncovalent bonds with other electron-deficient atoms. The 1D zigzag chains are linked through π· · · π stacking interactions, C-H· · · F hydrogen bonds and C-F· · · π noncovalent interactions to form the 3D structure. Different noncovalent interactions will compete with each other during the crystal growth [11] . Here, it is significant to compare the strength of the C1-I1· · · N1 halogen bond with the strength of the π· · · π stacking interaction between 4,3:5,4-terpyridine and 1,4-diiodotetrafluorobenzene. According to our quantum chemical calculations at the ωB97X-D/def2-TZVPP level of theory [12] , the binding energy of the C1-I1· · · N1 halogen bond is 6.7 kcal/mol and the binding energy of the π· · · π stacking interaction between 4,3:5,4-terpyridine and 1,4diiodotetrafluorobenzene 9.9 kcal/mol. Note that the reliability of the ωB97X-D/def2-TZVPP calculation for the study of the molecular interactions can be found elsewhere [13] . Evidently, the π· · · π stacking interaction between 4,3:5,4-terpyridine and 1,4-diiodotetrafluorobenzene is stronger. It is possible that the formation of the stronger π· · · π stacking interaction between 4,3:5,4-terpyridine and 1,4-diiodotetrafluorobenzene prevents the further formation of the third halogen bond involving the N2 atom.
As a response to the question of how many halogen bonds can one 4,3:5,4-terpyridine molecule form in the crystal structure, the results of this study clearly show that one 4,3:5,4terpyridine molecule can form two halogen bonds with two different 1,4-diiodotetrafluorobenzene molecules in the crystal structure.
